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ABSTRACT: The Coalition Battle Management Language (C-BML) is an emerging standard for expressing and 
exchanging plans, orders, requests, and reports across command and control systems, modeling and simulation 
systems, and robotic systems. Operating under the guidance of the Simulation Interoperability Standards Organization 
(SISO) C-BML Product Development Group, the C-BML Drafting Group has prepared and released a Trial Use 
version of the draft Phase 1 Specification, consisting of the XML schema portion of the specification and a Guidelines 
document providing examples of its use. Work continues to prepare the draft Phase 1 Specification for release to the 
SISO community for a comment round in late Spring 2011. This paper describes the current status of Phase 1 C-BML 
products and early planning for Phase 2 development efforts to operate in parallel to remaining Phase 1 development 





The Coalition Battle Management Language (C-BML) is 
an emerging standard for expressing and exchanging 
plans, orders, requests, and reports across (1) command 
and control (C2) systems; (2) live, virtual and constructive 
modeling and simulation (M&S) systems; and (3) robotic 
systems participating in Coalition operations. In simple 
terms, the fundamental information to be conveyed by C-
BML expressions consists of Who, What, When, Where, 
and Why (the so-called “5-Ws”). The standards 
development activity is occurring under the auspices of 
the Simulation Interoperability Standards Organization 
(SISO). 
 
In accordance with recommendations of the C-BML Study 
Group Final Report [1], the C-BML specification is being 
produced in the three phases providing incremental 
increase in scope and application in each version. The 
three phases are: 
• Phase 1, Data Model: Phase 1 of the C-BML 
standardization effort defines the basic data model 
underlying the construction of C-BML expressions 
(plans, orders, requests, and reports). The data 
model identifies a sufficient data set, using the Joint 
Consultation Command and Control Information 
Exchange Data Model (JC3IEDM) [2] as a starting 
point, for expressing portions of basic expressions  
that can be unambiguously interpreted by C2, 
M&S, and robotic systems. Discussion of the data 
model as a basis for C-BML can be found in [3]. 
The Phase 1 Specification will also specify a 
standard for information exchange content and 
structure in the form of an Extensible Markup 
Language (XML) schema (see [4], and as further 
described in the present paper), as well as a 
reference architecture identifying provisions to be 
met by conforming implementations.  
• Phase 2, Formal Structure (Grammar): Phase 2 of 
the C-BML standardization effort will extend the 
Phase 1 products to more completely enable 
unambiguous expression of plans, orders, requests, 
and reports through a formalized grammar (syntax, 
semantics, and vocabulary). The objective is to 
formalize the definition of tasks, requests, and 
reports such that they are rigorous, well 
documented, and parse-able. Various grammar 
demonstrations and discussions relevant to C-BML 
can be found in [5-10]. 
• Phase 3, Formal Semantics (Ontology): Phase 3 
will involve specification of a battle management 
ontology to move toward achievement of 
conceptual interoperability [11] across systems.1 
An early discussion of C-BML ontology issues can 
be found in [12]. 
 
In accordance with early recommendations and 
subsequent C-BML Product Development Group (PDG) 
decisions, each phase of the C-BML specification 
development will describe: 
• A data model (specifically, JC3IEDM has been 
identified as the data foundation for all phases of 
the effort2) 
• An information exchange content and structure 
specification defining valid form and content of C-
BML expressions 
• A reference architecture enabling a common 
approach to implementation of applications that 
can process C-BML information 
• Guidelines for adoption and application of the 
standard that explain C-BML use and provide 
practical examples 
 
Past papers presented at SISO Simulation Interoperability 
Workshops (SIWs) have kept the community informed on 
the ongoing progress of the Phase 1 C-BML specification 
development [4, 13-16]. Since the Fall 2010 SIW, the C-
BML Drafting Group (DG) has engaged in the following 
activities:  
• Update to the schemas and supporting documentation 
in response to comments received from the August-
September 2010 PDG review of the draft XML 
schemas 
• Preparation of a Trial Use package consisting of the 
Phase 1 XML schema files and the Phase 1 Guidelines 
document 
• Initiation of a 6-month Trial Use period (January 26 
through July 31, 2011) 
• Continued drafting of the Phase 1 Specification 
document in preparation for release to the PDG for a 
60-day comment round (June 1 through July 31, 2011) 
 
This paper describes the current status of these products 
and identifies some of the organizations and efforts that 
                                                          
1 In [11], the authors describe 7 levels of interoperability from 
weakest to strongest capability: Level 0, No Interoperability; 
Level 1, Technical Interoperability; Level 2, Syntactic 
Interoperability; Level 3, Semantic Interoperability; Level 4, 
Pragmatic Interoperability; Level 5, Dynamic 
Interoperability; Level 6, Conceptual Interoperability. 
2 At time of this writing, PDG membership is considering 
softening the requirement for JC3IEDM as the foundational 
data model for C-BML. The PDG may decide to clarify that 
conformant implementations do not themselves have to be 
JC3IEDM-based, but must use the JC3IEDM data structures 
for information interchange through mediation services or 
translation logic of some kind. 
have indicated their interest in participating in the Phase 1 
Trial Use. The paper also describes evaluation criteria for 
use in the Trial Use and information expected from the 
participants. The paper concludes with a description of 
initial work planning for Phase 2 specification 
development occurring in parallel with finalization of the 
Phase 1 Specification products. 
 
2. C-BML Phase 1 Specification 
 
The following subsections of the paper provide 
information on the C-BML Phase 1 Specification and 
Guidelines documents. Specifically, there is discussion on 
the data model, the information exchange content and 
structure, the reference architecture, and examples 
provided in the Guidelines.  
 
2.1 Specification: Data Model 
 
As mentioned earlier, the data model underlying the draft 
Phase 1 standard is the JC3IEDM logical model (version 
3.0.2), developed and maintained by the Multilateral 
Interoperability Programme (MIP) [2]. JC3IEDM has 
proven to be sufficiently robust to handle most, if not all, 
of the required data in command and control data 
exchanges across the systems that C-BML is intended to 
serve (C2, M&S, and robotic systems). Within the 
international M&S and C2 communities, there is 
widespread acceptance of the JC3IEDM as the standard 
construct for interchanging command and control 
information. JC3IEDM serves as a neutral, independent 
data model that belongs to no single system or community 
(branch of service or nation of origin), but can serve to 
describe information that needs to be exchanged between 
many different nations for a variety of operations. 
 
The JC3IEDM data model comprises two categories: the 
Generic Hub (GH) and Sub-Functional Areas (SFA).  The 
data model encompasses information from multiple 
functional areas in the domain of military operations.  All 
common data, or better said, all data that need to be 
exchanged by at least two functional areas, become part of 
the Generic Hub.  The remaining data are modeled as 
extensions of the Generic Hub data into the Sub-
Functional Areas. 
 
The JC3IEDM documentation available from the MIP has 
a great deal to say about how the discrete objects in the 
structure of the data model are used and when they are 
and are not required to be present.  This is documented in 
not only the JC3IEDM Overview document and Main 
document, but in great detail within the published 
appendices.  Examples within the documentation cover 
many of the common uses for the model (the most 
common forms of C3 data exchange – including tasks, 
reports, and others), and how the correct elements must be 
employed.  Sequence and structure, where important, are 
noted, as well as the use of mandatory fields. The 
JC3IEDM continues to evolve and is moving toward 
greater modularity to facilitate broad application. 
 
Following approval of the C-BML Specification, SISO 
will initiate a Product Support Group (PSG) to maintain 
the specification and to provide assistance to the user 
community. The PSG will determine procedures for 
requesting changes to the C-BML standard. When users 
need extensions to the JC3IEDM data model, one 
approach that the PSG can consider is having those 
requests be prepared as Change Proposals in accordance 
with MIP instructions and procedures set forth in the 
JC3IEDM Guide to Change Proposals [17].  At a 
subsequent meeting of the PSG, any member may move 
that the change proposal be accepted.  If it is accepted, 
then it is incorporated into the JC3IEDM IDEF1X data 
model describing the revised JC3IEDM structure for the 
C-BML standard.  If it is not accepted, it may be brought 
up at a future time for reconsideration. Changes that are 
determined to be valuable for recommendation to the MIP 
for incorporation in the official JC3IEDM can be 
forwarded by the PSG to the MIP using established forms 
and procedures for that purpose.  By following this 
process, if the C-BML community wishes to propose the 
changes to the MIP, the change proposals will already be 
written in the MIP’s desired format. Again, these are just 
suggestions. The C-BML PSG, working with the C-BML 
user community, will determine specific processes to 
employ following approval of the Phase 1 C-BML 
Specification. 
 
2.2 Specification: Information Exchange Content 
 
The Phase 1 Specification describes the basic information 
content of C-BML expressions, what may be called an 
"operational" vocabulary or "base" vocabulary, consisting 
of (1) the basic 5Ws (Who-What-When-Where-Why) at 
an abstract level tied to the JC3IEDM logical data model; 
AND (2) a specialization layer providing an "operational 
context" to the information elements in a C-BML 
expression.  
 
As abstract concepts, the 5Ws are fundamental to the 
expression of plans, orders, requests, and reports for any 
doctrine of any service, nation, or organization: 
• Who: C-BML information component identifying the 
battlespace object that is directed to perform an 
action (plan or order), has been observed or is 
reporting an action (report), is requested to 
perform an action, provides the authority or 
authorization for a plan, order, request or report, 
or is the object of an action. 
• What: C-BML information component identifying 
an action to be performed (plan, order, or request) 
or that has been performed (report). 
• When: C-BML information component describing 
the timeframe in which an action is to occur (plan, 
order, or request) or when an action or event has 
occurred (report). 
• Where: C-BML information component providing 
the location of an object in the battlespace (C-
BML Who), the location where an action is to 
occur (plan, order, or request), or the location 
where an action or event has occurred (report). 
The location may be a complex object, such as an 
area or a sequence of locations. 
• Why: C-BML information component describing the 
rationale or purpose of an action to be performed, 
or the desired end state of a planned action. 
 
The 5Ws constitute a portion of the C-BML “doctrine 
view”: expressions of plans, orders, requests, and reports 
using terminology particular to a specific nation, service, 
or organization and for particular kinds of operations. 
This abstraction of fundamental information components 
in the content of doctrinal expressions of plans, orders, 
requests, and reports facilitates future employment of the 
standard by any service, nation, or organization.  
 
Some of the word senses for the various terms have been 
suggested by prior work; for example, the Command and 
Control Lexical Grammar (C2LG) [10], Joint Battle 
Management Language (JBML) [18], Integrated Battle 
Management Language (IBML), and NATO Modeling 
and Simulation Group 048 (MSG-048) [19]. Additional 
terms may come out of parallel work being performed 
jointly by the Military Scenario Definition Language 
(MSDL) [20, 21] and C-BML PDGs to define a common 
tasking grammar. There is an additional layer of 
specialization suggested by work such as JBML, where 
terms like Taskee can be an item of equipment or an 
organization, and concepts like time can be absolute or 
relative (e.g., to an H-hour). Other vocabulary that needs 
to be addressed for what could be called "expressional 
context" are constraints, controls, or restrictions (such as 
rules of engagement, control measures, etc.) and other 
conditions or performance measures (i.e., success criteria 
[22]) important to specification of tasks. 
 
Each “W” information component takes on a certain word 
sense in each expression of a plan, order, request, or 
report. For example, in the context of an order, one sense 
for Who is the identity of the authority giving an order 
(tasker), while another sense for Who is the identity of 
organization that will carry out the order (taskee). These 
distinctions in meaning of a “W” in a specific C-BML 
expression result in different semantic mappings to the 
underlying data model. Table 1 identifies various usages 
of the basic 5W terms, resulting in a broader set of basic 
vocabulary terms that can be used in construction of C-
BML expressions. To be more precise, the Phase 1 
Specification defines: 
• the abstract Who specialized to terms such as 
Tasker, Taskee, and Affected; 
• the abstract What specialized to terms associated with 
tasks, actions, and events; 
• the abstract When specialized to terms such as 
StartWhen and EndWhen;  
• the abstract Where specialized to modes such as 
absolute, relative (e.g., range and bearing from an 
absolute location), and indirect (e.g., unit aboard a 
ship); 
• the abstract Why specialized to terms associated with 
concepts such as  purpose, objective, desired end state, 
and intent. 
 
Table 1. Example Roles and Contexts for the C-BML Basic 5W’s 
W C-BML Expression Word Sense Description 
Who       
  Orders     
    TaskeeWho Specifies who is executing the task 
    TaskerWho Specifies who is ordering or authorizing execution of the task 
    AffectedWho Specifies a "who" affected by the task to be performed 
  Reports     
    ReporterWho Specifies who is reporting 
  ReportedWho Specifies who is being reported on 
 Requests   
  RequesterWho Specifies who is making the request for some task 
  RequestedWho Specifies who is being requested to perform some task 
What       
  Orders, Requests     
    What 
Specifies the activity the TaskeeWho or RequestedWho is ordered or 
requested to perform 
When       
  Orders, Requests     
    StartWhen Start Time of the task to be performed 
    EndWhen End time of the task to be performed 
  Reports     
  When Specifies when a state in the report is reported 
Where       
  Orders, Reports and 
Requests 
    
    SpecificLocation Specifies a location 
    DerivedLocation Specifies a reference to an object from which a location can be derived 
Why       
  Orders, Requests     
    Why Specifies reason for executing an ordered task or for requesting a task 
 
2.3 Specification: Information Exchange Structure 
 
The information exchange content and structure portion of 
the Phase 1 Specification is described in the World Wide 
Web Consortium (W3C) XML Schema language [23]. A 
portion of the schema is described below. Full description 
of the proposed XML schema is not possible within the 
length constraints for this paper. Interested readers are 
invited to contact the author or the SISO C-BML PDG for 
a copy of the schemas providing in the Trial Use Package 
(see paragraph 3). 
 
The XML Schema language provides a precise 
description of the information structure and content that 
can be used to validate XML documents containing C-
BML expressions encoded in XML (i.e., to ensure the 
format and content of an XML document containing C-
BML expressions conform to the language specification 
described by the XML schema). Furthermore, the use of 
XML facilitates widespread adoption of the C-BML 
standard. 
 
The C-BML XML representation of the 5Ws provides 
information elements for use in expressing portions of 
plans, orders, requests, and reports that can be exchanged 
across systems through a variety of mechanisms (see 
paragraph 2.5 for discussion of the C-BML reference 
architecture).  
  
The Phase 1 C-BML XML schema files contain 
representations of the basic 5W’s and the expression-
specific information elements identified in Table 1. The 
draft Phase 1 C-BML XML schema is partitioned into the 
following files: 
• cbml-action-types.xsd: Declares  concrete types 
relating to actions, events, targets, and requests. 
• cbml-affiliation-types.xsd: Declares  concrete types 
relating to affiliations (geopolitical, ethnic, functional, 
religious, other). 
• cbml-codes.xsd: Declares  specific enumeration lists 
used in the C-BML language that are not directly 
derived from JC3IEDM enumerations. 
• cbml-composites.xsd: Declares  data structures for the 
basic Who, What, When, Where, and Why concepts of 
C-BML. 
• cbml-composites-light.xsd: Declares data structures 
for tasks and report headers. 
• cbml-entity-types.xsd: Declares  abstract and concrete 
data structures adapted from JC3IEDM (in many 
cases, content from JC3IEDM not needed at this time 
by C-BML is pared down to define the corresponding 
C-BML structures). 
• cbml-facility-types.xsd: Declares  concrete types 
relating to JC3IEDM’s facility entity (airfield, bridge, 
harbor, obstacle, minefield, etc.). 
• cbml-feature-types.xsd: Declares  concrete types 
relating to JC3IEDM’s feature entity (control measure, 
geographic feature, meteorological feature, etc.). 
• cbml-location-types.xsd: Declares  concrete types 
relating to locations defined as various geometric 
shapes (point, line, corridor, polygon, ellipse, etc.). 
• cbml-materiel-types.xsd: Declares concrete types 
relating to JC3IEDM’s object-type entity (aircraft, 
subsurface vessel, ammunition, mine, vehicle, etc.). 
• cbml-organisation-types.xsd: Declares  concrete types 
relating to JC3IEDM’s organization object-item entity 
(unit, convoy, military post, etc.). 
• cbml-person-types.xsd: Declares concrete types for 
individual humans relating to JC3IEDM’s object-item 
entity. 
• jc3iedm-codes.xsd: Selected enumeration lists defined 
in the JC3IEDM that are referenced from C-BML 
schemas. 
• jc3iedm-simple-types.xsd: Selected simple types 
defined in the JC3IEDM that are referenced from C-
BML schemas. 
 
In the above list, we mention “abstract” and “concrete” 
types. Abstract types define data structures that are 
common to a number of different concepts. Abstract types 
are not directly instantiated, but are extended to define a 
concrete type consisting of the common content, extended 
with additional information. Concrete types can be 
directly instantiated. For example, a Unit is a concrete 
data structure declared as an extension of the 
AbstractOrganization abstract type (itself an 
extension of the AbstractObjectItem abstract type, 
which is a reduced version of the JC3IEDM 
ObjectItem entity data structure customized for C-
BML use).  
 
To facilitate management of configuration changes and 
product versioning, these files are contained in their own 
folders of the same name (without the “xsd” extensions); 
for example, “cbml-codes.xsd” is contained in “cbml-
codes/1.0/”. The component schema folders are contained 
in a “cbml-1.0” parent folder, which is contained in a top-
level parent folder named “cbml” (e.g., starting from this 
top-level folder, the relative path to the cbml-codes.xsd 
file is “cbml/cbml-1.0/cbml-codes/1.0/cbml-codes.xsd”). 
 
The C-BML schemas declare an XML namespace for C-
BML-specific terms. All of the above schema files, with 
the exception of the last two (jc3iedm-codes.xsd and 
jc3iedm-simple-types.xsd) declare the target namespace to 
be the universal resource identifier (URI) 
“http://www.sisostds.org/schemas/c-bml/1.0.” The 
remaining two files declare the standard JC3IEDM 
namespace (expressed as a universal resource name, or 
URN): “urn:int:nato:standard:mip:jc3iedm:3.0.2:oo:2.2.” 
Namespaces are used in XML to uniquely identify terms 
in a vocabulary, allowing multiple schemas to use the 
same words (e.g., “Context”) but enabling them to be 
distinguished by the namespace identifier (i.e., indicating 
separate “bags” of terms). 
 
Schema files declaring XML constructs that are part of the 
C-BML vocabulary are assigned to the C-BML 
namespace. References are made to entities, simple types, 
and codes from the JC3IEDM vocabulary (version 3.0.2) 
through the use of XML Schema import statements, 
allowing a schema having one target namespace (i.e., C-
BML in our case) to reference vocabulary from another 
schema having a different namespace (i.e., the JC3IEDM 
namespace, in our case). Schemas in the C-BML 
namespace can also reference structures contained in other 
schemas that are in the C-BML namespace through the 
use of the XML Schema include statement. This supports 
modularization of the schemas to permit users to select 
only the portions of the language that are needed for their 
purposes. 
A schema dependency tree is shown in Figure 1. The 
direction of the arrowheads indicates reference to a 
schema (a solid arrow indicates use of the schema include 
statement; a dashed arrow indicates use of the schema 
import statement). As shown, schema files cbml-action-
types.xsd, cbml-facility-types.xsd, cbml-person-types.xsd, 
cbml-composites.xsd, and cbml-composites-light.xsd 
include schema file cbml-composites.xsd. Schema files 
cbml-affiliation-types.xsd, cbml-feature-types.xsd, cbml-
location-types.xsd, cbml-materiel-types.xsd, cbml-
organisation-types.xsd, and cbml-composites.xsd include 
schema file cbml-entity-types.xsd, which references the 
cbml-codes.xsd schema file using the include statement. 
Schema files cbml-composites.xsd and cbml-entity-
types.xsd import schema file jc3iedm-simple-types.xsd. 
Finally, schema file jc3iedm-simple-types.xsd references 




Figure 1. C-BML Schema Dependency Tree 
Data structures in the Phase 1 XML schemas are not 
intended to constrain the structure of expressions built 
from the data structures—such constraints are the 
objective of the Phase 2 effort to specify a formalized 
grammar for C-BML expressions. Instead, the Phase 1 
schemas provide building blocks, related directly to the 
underlying JC3IEDM, for construction of such 
expressions. The Guidelines document and Trial Use 
package include example construction of C-BML 
expressions in file cbml-expressions.xsd. Example 
expressions are discussed further in paragraph 2.6 of this 
paper. 
Many of the data structures defined in the C-BML Phase 1 
schemas are constructed on abstract types, as discussed 
above. A set of constructs for the “Ws” are identified in 
the schemas as “light” elements. These are concrete types 
that do not rely on extensions to abstract types and can 
also be used to construct C-BML expressions. The “Ws” 
constructed from abstract types provide clear examples of 
ways to extend the C-BML language (by defining new 
concrete types from the abstract types).   
 
The 5W’s and associated “operational context” terms are 
specified in the cbml-composites.xsd schema file. The 
top-level declarations are provided below: 
<!-- ************* Who Elements *************--> 
<xs:element name="Who" type="cbml:WhoType"/> 
<xs:element name="WhoRef" type="cbml:WhoRefType"/> 
<xs:element name="ExecuterWho" 
type="cbml:ExecuterWhoType"/> 













<!-- ************** What Elements ********** --> 
<xs:element name="What" type="cbml:WhatType"/> 
<xs:element name="WhatRef" type="cbml:WhatRefType"/> 
<xs:element name="TaskWhat" type="cbml:TaskWhatType"/> 
<xs:element name="TaskWhatRef" 
type="cbml:TaskWhatRefType"/> 
<xs:element name="EventWhat" type="cbml:EventWhatType"/> 
<xs:element name="EventWhatRef" 
type="cbml:EventWhatRefType"/> 
<!-- ************** When Elements ********** --> 









<!-- ************* Where Elements *************--> 







<!-- ************* Why Elements *************--> 
<xs:element name="Why" type="cbml:WhyType"/> 
<xs:element name="WhyLight" type="cbml:TaskWhyLightType"/> 
 
In each case, the C-BML term is declared by a specific 
data type that is further defined later in the schema. 
Consider, for example, the TaskerWho element. It is 
declared to be of type cbml:TaskerWhoType (note: 
the “cbml:” prefix is used in the XML schema document 
to indicate the TaskerWhoType is defined in the C-
BML namespace). The declaration of this element is 
shown in Figure 2 below. 
 
 
Figure 2. Declaration of the C-BML TaskerWho 
Element 
 
As shown, the cbml:TaskerWhoType is a structure 
consisting of a cbml:OrganisationRef element, 
which is defined as type 
cbml:AbstractOrganisationRef consisting of an 
object identifier (OID). Elements that can be used as 
organizations for TaskerWho in C-BML expressions are 
identified in the cbml-organisations.xsd schema file. For 




Figure 3. Declaration of the C-BML Unit Element 
 
The Unit element is a concrete extension of the 
cbml:AbstractOrganisationType that can be referenced 
through the OID for use as a TaskerWho in a C-BML 
expression. 
 
The C-BML Phase 1 schemas also specify structures for 
tasks that can be used in basic C-BML expressions of 
orders and requests. For example, the cbml-
composites.xsd contains the a declaration for 
OrderTaskType, shown in Figure 4. 
 
Figure 4. Declaration of the C-BML OrderTaskType 
 
This structure shows the familiar concepts of 
TaskerWho, TaskeeWho, What, When, Where, and 
Why common to general C-BML expressions. 
 
The above provides only a very brief introduction to the 
approach and content of the XML schemas from the Phase 
1 C-BML Specification development. A full description 
of the schemas will be provided in the Specification 
document for review and comment from the SISO 
community. 
 
2.4 Specification: Mapping Schema Constructs to the 
Underlying JC3IEDM Data Model 
 
A principal challenge in the design approach is to ensure 
conformance of C-BML information components to the 
underlying JC3IEDM logical data model. The C-BML 
schema dependency tree (Figure 1) showed a direct 
dependence on the jc3iedm-simple-types.xsd schema 
(reference through the use of XML schema import 
statements in schema files cbml-composites.xsd and cbml-
entity-types.xsd). Direct references in the XML schemas 
to JC3IEDM types and elements provide one level of 
mapping from C-BML to the underlying data model. 
However, JC3IEDM also has an extensive set of business 
rules governing the use of the structures in the data model. 
These business rules are expressed in human-readable 
natural language in the JC3IEDM documents and cannot 
be expressed readily in the XML Schema language (one 
of the motivations for more formal specification of C-
BML semantics in later phases of C-BML development, 
particularly Phase 3). The draft Phase 1 Specification 
includes textual descriptions of mappings in spreadsheet 
format (considered part of the normative specification). 
For example, information describing the TaskerWho in 
the context of an OrderTaskType is shown below. 
 




JC3IEDM Element Comments 
TaskerWho OrganisationActionAssociationInAction.OrganisationRef.OID = 
TaskerWho.OrganisationRef.OID 
  













George Mason University (GMU) has developed a 
scripting language, Scripted BML (SBML), for describing 
the mapping from C-BML constructs to the underlying 
data model [24-26]. This has been used to define the 
mapping from the C-BML “light” constructs to the 
physical JC3IEDM (considered informative and part of 
the Guidelines, but introduced here for relevance to the 
topic of this section). The following example pushes a 
TaskerWho “business object” (BO) to the JC3IEDM. 
BOInput   
{  
       // The following Business Object Transaction pushes  
       // a Tasker to the DB. The transaction expects   
       // both the ActionID of the Task and the  
       // ObjectItemID of the Unit  
 BOTransaction TaskerWhoPush(task_act_id 
obj_item_id)()  
 {  
  PUT  ORG_ACT_ASSOC   
      (org_id = obj_item_id)  
      (act_id = task_act_id)  
      (org_act_assoc_ix > org_act_assoc_ix)  
      (cat_code = "INIT")  
      (creator_id = "0")  
      (update_seqnr = "0");     
 }  
} 
 
2.5 Specification: Reference Architecture 
 
A common practice for implementing a battle 
management language information exchange mechanism 
employs web services specified in the Web Services 
Description Language. Implementation (by any service, 
nation, or organization) of C-BML applications 
conformant to the Phase 1 specification will require 
transformation of respective information elements in 
current expressions (e.g., textual or binary message 
formats), some of which may already use defined XML 
tag sets, into the C-BML XML structures.  Legacy 
systems will generally require adapters to produce and 
consume C-BML expressions. Over time, however, as C-
BML becomes widely adopted, systems will emerge that 
natively “speak” C-BML, directly producing and 
processing C-BML expressions in place of older formats.  
Either way, systems will obtain the benefits of a shared, 
common structure and content for the expression of 
certain information elements in plans, orders, requests, 
and reports. 
 
Rather than specifying a particular information exchange 
mechanism, as originally proposed for the C-BML 
standard, the C-BML PDG determined that it would be 
better to describe a Reference Architecture that 
implementations to which implementation should conform 
in order to support seamless integration of multiple 
systems employing C-BML. Early adopters of C-BML are 
encouraged to use existing standards and tools that best 
suit their particular needs. However, it is possible to 
define a set of rules (provided below) that, if followed, 
can increase the level of interoperability of systems that 
exchange C-BML-compliant expressions3.  
 
A system that produces and/or consumes valid C-BML 
expressions can send and/or receive these expressions 
using many different architectures or information 
exchange mechanisms (IEM). The exchange of C-BML 
expressions across systems that produce and consume 
valid C-BML expressions is not limited to a specific IEM. 
For illustrative purposes, a Simple Mail Transfer Protocol 
(SMTP) email-based exchange mechanism is perhaps the 
simplest IEM that can accomplish this objective. Other 
possible IEMs include but are not limited to: High-Level 
Architecture (HLA), the Object Management Group 
(OMG) specified Data Distribution Service (DDS), the 
Multilateral Interoperability Programme (MIP) Data 
Exchange Mechanism (DEM), WC3 Web Services using 
Simple Object Access Protocol (SOAP), and 
Representational State Transfer (REST) services over 
Hypertext Transfer Protocol (HTTP). In fact, C-BML 
                                                          
3 A C-BML-compliant expression is an XML document that 
contains only types that are specified in the C-BML 
information exchange structure and content specification 
and that obeys the business rules specified therein. 
expressions can be exchanged either synchronously or 
asynchronously and, furthermore, the orchestration and 
execution of systems using C-BML constructs is beyond 
the scope of the C-BML standard.  
 
While a specific architectural description is not within the 
scope of the C-BML standard, it is still useful to provide a 
depiction for a generic C-BML message exchange 
architecture or “Reference Architecture” in order to 
establish a common terminology and framework. Based 
on this description and terminology, a set of rules are 
proposed such that independent C-BML messaging 
infrastructures will be able to interoperate with minimal 
integration efforts. 
 
The proposed Reference Architecture is shown in Figure 5 
as a layered architecture representation loosely based on 
the Open Systems Interconnection (OSI) stack and the 
Transmission Control Protocol / Internet Protocol 
(TCP/IP) model, which identifies Network Access, 
Internet, Transport, and Application layers. Figure 5 
illustrates the various entities and relevant specifications 
involved in the exchange of C-BML expressions through 
the use of a C-BML messaging infrastructure. System A 
represents a C-BML producer. Consuming systems 
receive the C-BML expressions over the network. In this 
depiction, an “expression” is the Information Exchange 
Content and Structure-compliant payload of a C-BML 
message, which is specific to the messaging infrastructure. 
Note that the C-BML Messaging Interface must comply 
with C-BML Services Specification that dictates high-
level functionality such as validation, error handling, 
message receipt acknowledgement, etc. A services 




Figure 5. C-BML Reference Architecture Stack 
 
The architecture allows for execution environments that 
employ different transport and network mechanisms. As 
shown, implementations must specify the C-BML 
messaging interface layer and provide an example 
“instantiation” of the C-BML Messaging Service and 
Information Exchange Mechanism layers. 
 
In the case of C-BML, the figure illustrates that the C-
BML messaging service will ultimately expose an 
interface that is compliant with the C-BML Services 
Specification while the underlying messaging service will 
utilize an IEM that can be based on various transport 
mechanisms and network topologies. For example, in the 
case of autonomous unmanned systems, this may include 
wireless networks characterized by highly variable 
communication quality. 
 
Even if the IEM that is used to exchange C-BML 
expressions is independent of the normative specification 
that dictates how to construct valid C-BML expressions, it 
is still useful to establish a set of rules in order to ensure 
that C-BML expression producers and consumers can 
exchange expressions effectively. Applicable rules may 
include: 
• Rule 001: The exchange of C-BML expressions shall 
not change, modify, or otherwise alter the content and 
structure of said expressions. Any additional elements 
required to exchange C-BML expressions that are 
specific to a given implementation and/or a given IEM 
are not considered to be normative and therefore 
should be able to be removed and/or ignored when 
processed by other systems and/or disseminated using 
another IEM.   
• Rule 002: C-BML expressions shall be independent 
from the IEM or the architecture in which they are 
used. For example, HLA Time Management or Data 
Distribution Management data elements should not be 
included as part of the C-BML expression since the 
elements are not present in all IEMs and cannot be 
generalized to all architectures. 
• Rule 003: The exchange of C-BML expressions shall 
be lossless. C-BML expressions that are sent by a 
system shall be received in their entirety without 
modification. However, receiving systems are not 
required to deal with all information in an expression. 
• Rule 004: All C-BML expressions must be valid with 
respect to the C-BML schema and business rules. 
 
As will be seen below, the Phase 2 C-BML effort is 
revisiting community requirements for C-BML and will 
address this issue in more detail. One source of C-BML 
“infrastructure” requirements is the MSG-048 Technical 
Activity Final Report [27]. For example, the following 
requirements have been extracted from this report: 
• The C-BML infrastructure shall provide for basic 
information management operations based on time-
stamps that indicate when the message was issued 
(e.g., internal to the expression). 
• The C-BML infrastructure shall provide for basic 
information management operations based on time-
stamps that indicate when the message was 
disseminated (or published). 
• The C-BML infrastructure shall support several 
simultaneous time references, including physical time 
(the time being modeled). 
• The C-BML infrastructure shall support several 
simultaneous time references, including simulation 
time (the simulation’s representation of physical time). 
• The C-BML infrastructure shall support several 
simultaneous time references, including wall-clock 
(the time when the simulation is executed). 
• The C-BML infrastructure shall provide for a 
publication time for each C-BML message that is 
published (e.g., wall-clock and/or physical time from 
C2/robotic systems and simulation time from 
simulation systems). This may be achieved by 
providing wall-clock and an offset to physical time. 
• C-BML infrastructure time management services shall 
be consistent with HLA time management services 
(e.g., those available from an HLA run-time 
infrastructure). 
• The C-BML infrastructure shall provide for retrieving 
messages based on time-stamps. 
• The C-BML infrastructure shall provide for filtering 
criteria, to include: scenario/simulation run. 
• The C-BML infrastructure shall provide for filtering 
criteria, to include: organization affiliation. 
• The C-BML infrastructure shall provide for filtering 
criteria, to include: expression type (e.g., position 
report, task status report, order). 
• The C-BML infrastructure shall provide for filtering 
criteria, to include: time criteria (e.g., wall-clock or 
physical time). 
• The C-BML infrastructure shall provide for filtering 
criteria, to include: user-defined filtering tag. 
• The C-BML infrastructure shall ensure that published 
C-BML messages contain valid C-BML expressions 
(i.e., the expressions comply with the schema and 
business rules).  
• The C-BML infrastructure shall provide a mechanism 
for acknowledgement to publisher (i.e., C-BML 
message producer) when messages have been 
successfully received by C-BML message consumer. 
• The C-BML infrastructure shall comply with a 
standard set of error-codes that provide feedback 
concerning errors with C-BML message validation or 
dissemination (i.e., acknowledgement). 
 
2.6 Phase 1 Guidelines Document 
 
The C-BML Phase 1 Guidelines document describes 
several example uses of the Phase 1 XML schemas to help 
early adopters understand how to use the Phase 1 XML 
schemas. Specific examples in the document and 
supporting XML files include: expression of RouteWhere 
information; unmanned aerial vehicle (UAV) mission; 
UAV mission and Airspace Control Order (ACO); SPOT 
report; ground operations order; medical evacuation; and 
request for intelligence information.  
 
The cbml-expressions.xsd XML schema file provides 
shows how users can construct XML expressions (orders, 
reports, requests) from the information content and 
structure portion of the Phase 1 Specification; specifically, 
from the definition of XML content and structure 
discussed above in sections 2.2 and 2.3. For example, 
Figure 6 shows the top-level structure of a C-BML Order 
built from the base schemas. In this case, cbml-
expressions.xsd uses the XML schema include statement 
to reference information structures from the following 
schema files: cbml-action-types.xsd, cbml-organisation-
types.xsd, cbml-location-types.xsd, cbml-materiel-
types.xsd, cbml-feature-types.xsd, cbml-facility-types.xsd, 
cbml-affiliation-types.xsd, cbml-person-types.xsd, and 
cbml-composites.xsd.  
 
The approach suggests possibilities for creation of user 
domain “profiles” seen as collections of information 
constructs that are applicable to specific operational 
domains, such as ground operations, air operations, 
maritime operations, robot mission definition, civil 
emergency operations, etc. In each domain, the pertinent 
constructs are built from the elements and data types 
defined in the base Phase 1 XML schemas. If this 
approach is adopted in the Phase 2 specification effort, a 
major part of that work will be to identify specific 
domains of interest and to develop schemas that define C-
BML expressions (in essence, the grammatical structures) 
applicable to those domains. 
 
3. C-BML Phase 1 Trial Use 
 
A Trial Use package was posted to the SISO C-BML 
PDG in January 2011 to begin a 6-month trial use period 
(through 31 July 2011). The package includes: (1) the 
Phase 1 schema files; (2) the draft Guidelines document; 
(3) example C-BML expressions XML schema and XML 
documents; (4) descriptions of mappings from the C-BML 
structures to the JC3IEDM data model (C-BML schema 
elements to the JC3IEDM logical data model in 
spreadsheet format and C-BML “light” schema elements 
to the JC3IEDM physical data model in SBML format); 
(5) a set of evaluation criteria; (6) a spreadsheet for 
recording comments/questions/problems. Examples in the 
Trial Use package include such diverse use cases as air 
tasking orders, candidate target lists, event location and 
status; operations order; requests for information; and 
SPOT report.  
 
 
Figure 6. Example Construction of C-BML Order Expressions from the Base C-BML Phase 1 XML Schemas 
The evaluation criteria provide a minimal set of feedback 
to provide to the C-BML PDG based on the trial use 
experience. The criteria are grouped into various 
categories; e.g., Ease of Use, Browsability, Completeness,  
and Usefulness. Although a certain set of criteria is given, 
users are encouraged to provide additional evaluation 
criteria as necessary to describe their perspectives on the 
products. If interested in participating, the trial use 
package can be downloaded from 
http://www.sisostds.org/DigitalLibrary.aspx?EntryId=31802, or 
contact the author of this paper.  
 
4. Road to Balloting 
 
Following completion of the Trial Use period (July 31, 
2011), the C-BML DG and PDG will need to spend 
several weeks considering and evaluating inputs received 
from the community. The DG will prepare assessments 
and proposed resolutions to all comments for discussion 
and decision in PDG working sessions at the Fall 2011 
SIW. Depending on the outcome of those decisions, the 
C-BML specification products will be revised in 
preparation either for balloting or a follow-up comment 
round. In the best case scenario, a decision to go into 
balloting of the products could result in formation of a 
ballot group in November 2011 and product balloting 
through the month of December 2011 (SISO directives 
require a minimum 30-day ballot period). Given the 
current heightened interest of the community in the Phase 
1 products, approval of the Phase 1 C-BML Specification 
and Guidelines documents should be achievable before 
the Fall 2012 SIW. 
  
5. Phase 2 Drafting Group Activities 
 
In early 2010, the C-BML PDG decided to initiate Phase 
2 specification development activities and established a 
Phase 2 Drafting Group for that purpose. As introduced 
earlier, the Phase 2 DG will specify a formal grammar for 
C-BML expressions. The grammar will define syntax, 
semantics, and vocabulary for valid construction of plans, 
orders, requests, and reports in accordance with doctrinal 
requirements of various services, organizations, and 
nations. The specification will formalize the definition of 
operational tasks to ensure they are rigorous, well-
documented, and machine-parseable. The Phase 2 DG 
started work in February 2010 and is currently preparing a 
Program of Work and Requirements document for PDG 
review, modification, and subsequent approval.  
 
Four sub-groups of the Phase 2 Drafting Group have been 
proposed to partition and organize efforts in Phase 2: (1) 
Requirements Sub-group, to perform requirements 
management tasks based on unified process use-case and 
requirements elaboration processes; (2) Grammar Sub-
group, to provide an internal document to the DG that 
enumerates and compares various approaches to defining 
the formal grammar and how the approaches meet the 
identified requirements; (3) Logical/Conceptual Sub-
group, to develop an ontology serving as a conceptual 
model to support analysis requirement for the Phase 2 
drafting activity, to capture semantic information that 
cannot be expressed in XML schemas, and to serve as a 
starting point for future (Phase 3) ontology work; (4) 
Schema Management Sub-group, to develop a 
transformation process by which a set of XML schemas 
can be derived from the conceptual model (and any other 
inputs that may be required). Participation from interested 




C-BML is a challenging standardization effort, made the 
more so due to a continually evolving technical 
understanding, an active development community, and 
increasingly complex C2 and M&S system requirements. 
Even so, the drafting effort is converging on an initial 
specification that will provide a solid foundation for 
ongoing development efforts and the follow-on C-BML 
specification phases. The C2 and M&S communities are 
invited to participate in the Phase 1 C-BML Trial Use. 
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